Glutamate in pyridoxine-dependent epilepsy: neurotoxic glutamate concentration in the cerebrospinal fluid and its normalization by pyridoxine.
Pyridoxine-dependent epilepsy is a rare autosomal recessive disorder. Untreated patients suffer from a progressive encephalopathy with mental retardation, intractable epilepsy, and progressive neurological signs and symptoms. Lifelong supplementation with vitamin B6 is the treatment of choice. However, despite early treatment, many patients develop mental retardation. To assess the role of glutamate as an excitatory neurotransmitter and neurotoxin in pyridoxine-dependent epilepsy. We examined cerebrospinal fluid (CSF) levels of glutamate, gamma-aminobutyric acid, and pyridoxal-5'-phosphate in a patient with pyridoxine dependency while on and off vitamin B6 treatment. Off vitamin B6 the glutamate level was two hundred times normal. An intermediate dose of vitamin B6 (5 mg/kg BW/day) caused normalization of the EEG and remission of the seizures, but the CSF glutamate concentration was still ten times normal. With a higher dose of pyridoxine (10 mg/kg BW/day) the CSF glutamic acid normalized. The results indicate that control of epilepsy might not suffice as the therapeutic aim in treating of pyridoxine dependency. In view of the evidence for the role of excitatory amino acids in destruction of CNS nerve cells, the optimal treatment must counteract the raised levels of CSF glutamate and the dosage of vitamin B6 must be adjusted accordingly. The development of mental retardation might theoretically be prevented by adjusting the dose of vitamin B6 to achieve not only remission of epilepsy but also normalization of CSF glutamate.